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Abstract

For the repair of holes in aviation blades, this article proposes a hole repair method based on line
laser. Using the Alpha Shape edge contour extraction algorithm to extract the inner and outer
edges of aviation blades, using the KD tree based Euclidean segmentation algorithm to segment
the edges of the hole area. Then, using the least squares based point cloud curve fitting algorithm,
fitting the curve equation based on the point cloud lines scanned by line laser, and importing the
edge data of the hole area into the fitted curve model to obtain the surface data of the hole area,
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Complete the repair work of aviation blade holes.
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Figure 1. Line laser system scanning process
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Figure 2. Schematic diagram of Alpha Shape algorithm. (a) Diagram of
extracting contour points from Alpha Shape; (b) determination diagram
of Alpha Shape contour points
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Figure 3. Aeroengine turbine blade data. (a) Turbine Blade mechanical drawing; (b) 3D printing model
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Figure 4. Plane edge extraction diagram. (a) Edge extraction image at a =
0.6; (b) edge extraction image at a = 0.5
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Figure 5. Surface point cloud segmentation diagram. (a) Inner and outer
edge segmentation diagram; (b) the edge of the segmented hole area
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Figure 6. Curve repair diagram. (a) Curve before repair; (b) curve after repair
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Figure 7. Blade back repair drawing
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